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the pregnant aether and extending through childhcod. (AuthDr/AM) 
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and tt'iichcrs on tho developmentiil problemii of these chilireii* 

Critical aspects di.^cuHsed include the cultural envifonment of 
malnutrition, the extent to whicli children are temporarily or 
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"You are what you eaf is a widely used eKpresiioii who^e scientific 
validity and public health implications increasingly are recogniMd by 
the world's nutritionists and medical doctors. 

Children who do not get enough to eat and are malnourished tend 
to be smaller and to be sick more often. They also may be less able to 
learn. 

' To the extent that malnutrition occurs in the United StateSp chil* 
dren will not be able to achieve their full potentiarand realize a 
healthy and satisfying adult life, For developing nations worldwide, 
where children may constitute a large percent of the popuIaHon, mat 
nutrition may constrain the country's future social and economic 
development. 

This booklet mainly focuses on the problenis of those children who 
are chronically malnourished, the cultural environment of malnutrition, 
and the extent to which children are temporarily or permanently handi^ 
capped in learning because of malnutrition. This booklet ako describes 
hunger and its effects on child development. 



What is Malnutrition] 

Malnutrition is a state In which a prolonged lack of one or more 
nutrients retards physical development or causes specific clinical con- 
ditions to appear, as for example, anemia, goiter and ricketi. 

• . . ' p ■ 




Sevefe malnutrition generally k characterized by olinlcal nmv 
festations often resulting in hoapitaliiatlon, There are two baiic types 
of severe malnutrition; kwaBhiofkof, in vvbieh there is protein defloiency; 
and mmamm, where there ie an overall defidt of food^ eipMially 
calorlei Infantile rnaraimus li caused moit frequently by early cessi* 
tion of breast feadingj overdilution of bottle-fed formula, or p^trQ- 
intestinal infection early in life, MarainiLis ii accompanied by waiting 
away of tissues and extreme growth retardation, Kwashiorkor len^rally 
occurs at or after weanlngj when milk which li high in protdn is 
replaced by a starchy staple food providing insufficient prottiji. A 
child with kwaihiorkor is usually stunted In growth, has edema (acOumU' 
lation of water), skin soreSj and discoloration of dark hair to fed or 
blond, 

While only one to two percent of tie world's children have $fvere 
malnutrition, up to half may suffer from moderate malnuWtto or 
chronic undernutrition (the terms moderite malnutrition and dironic 
malnutrition are used interchangeably in ihis booklet) 

How are undernourished children Idenllfled? BlochemU and 
clinical signs of malnutrition are often lised, but they are not very 
precise except in cases of exfremely inadequate diets. Chronic or loiig- 
term undernutrition generally reiults in stimting of growth mi tie 
degree of malnutrition is often proportlonil to the degree that the Aild 
is subnormal In height or weight, Therefore, anthropometric measurei 
(height, weight and fatness) are llie mt commonly used tafai 
of undernutrition. 

There are two types of moderate noalnutrltlon, One is causad by 
chronic food restriction (manifested by growth retardationj^ while 

sijiiaK!fr==:^':''"- • ..... ..... ... 



the other te^Lite [roni vitamin or min&fal deficiency and u accompanied 
by cliniral lymptoin^ mich as rickets or pellagra, 

Malmitritioii k most often associated with poverty, Dstermining 
its efFects m a glveii iiidividual k extfeinely difflciilfc since inany other 
factors influfrice liuiTtaii growth and behavioral developmeiit^ include 
ing an indlvidiiar^ Innate potentialj hin health >^tatiis, and his environment. 



The Prevalence of Malnutrition 

In tJw wotli' 

Malimtrltion is nianklnd'^ most pervasive health prohleni. Probably 
more than hilf of the chilclren In developing countries are moderatsly 
or severely iiEidemoiiirtelied. A recent United Natioiis report estimated 
that about 40O millinrj people, one-ninth of the world's population, are 
starving or seriously malnourished. 

Calorie deprivation, not necessarily protein laclCj seems to be 
the worldV prtaary problem, This shortage of food qiiantlty is so 
serious in miiny populations that It masks vitamin and mineral deflcl- 
encieSj whose prevalence In the world remains unknown. 

b tk UnM Hates' 

Three extensive surveys of nutritional status in the United States 
have been coaductd in recent years. They have reaclied diiiilar con- 
clusions; in the United States, marasmus and kwashiorkor are quite rare 



(ili^Hpitf trwiiieiit ii^^iiniion^ to tliu eontniry), hiit clironic uiiduf- 
nutiitifiii aii(j iron dofici(?ncy mtpm^f coiTiiiiPii^ 

theso fitndii'ii prpvick^d ^ wcaltli of infornuition Coiiceriiiiig fnod 
habits. For iTiilrtiice, iilniojit tsvc^iity icrcent of tlic diilclrrn uiidor m 
vQiimmi tlmii tlic rfCPmiiu'iii ed daily IntLite of caloricH. For 
!ow4]icnni(* fainilie^i tlib (igiiro mmmvi to thirty pj^rceut, Children 
froni HOiiK^ SQiitlierii stiitcs ^ind poor Blftck and Hl^piino^AiiitMiciiii 
chiklreii w(*ro inuch niore likely to have iiiEiiricient intakes, 

Coiitrary to the ('XjHjot[itlon.s of iiuiiiyi and chjjdron gonemlly 
liiid enough pr[)ttMri in llieir diet.^. Th« study of pi^^^schoul chiklreii 
found riuii than two purccnt did not cit aiflicicJit protuiii Protdii 
coiiHiimptlnn wais closely tted to total calorie con^iiwption. ThuH, the* 
children liot eating enough pi'^^tein tended to be thoj*^ ^vlth low caloric 
intiikcii* In imt, the probbni appeared in InvnlvL? qnantlty riitlier 
tlian tile niilritbnal rjiialitv rf fwHl 

Hecomiiiended daily allov^'anccs m f>nly gro^is crtiinatps of iiutri^ 
tional need^ and, in fact, are not de^ignd to m individnarii 
nutritional ^tatun, A. more accurate criterion of wk'ther a child 
receiving efficient iiiitrients i^' the chikr.'i growth record. 

The nationwide survey^ consistently found a larpr^han^expeeted 
perceirtage of children with very low height and %^ight for age, 
eb'pecially children from low ^ocioecononiic claic^. Many factorJi, in' 
eluding the mother's weight and nutritional status taring pregnancy 
aa vvel! a^ ik' childVhistory of iiifLitionj contrihi^ lieight and 
wolglit of a child, NevertheleiT the primary determinant \$ the adequacy 
of the chlldls diet Consequently, the large number of LMdren wItii 
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eKtrcmdy low luitlirapoiniitric Mm m^^^ that chronic under" 
iiiitrilion is a lilgiiificiint probbm in thi^ coiintry. 

Many rtudie^ have Hhown thiil Iron duficleiicy iji widespread in the 
United Stales. Im is present in only trace aiiKjiintfi in milk and in 
most bal)y foodj;, Fnrtherniore, Irnn mck lire grcator after any infec^ 
tion or blood hm. Mom than one^half of the cliildrcn one to Eve y^m 
old in the United States may have inadequate iron intakes, a deficiency 
whieh in not restricted to lower socioeconomic elasses. Anemia, the 
medical consequence of prolonged iron deficit, is common in this age 
group also, climbing to thirty percent prevalence in some low^income 
grnnp,i Iron deflciency seems to recede In incideiiee at abont age five 
and reappear an a major nutritional problem In adolescence for both 
boys and girk 

Finally, except for iron, the national surveys found little dietary 
or eiinlcal evidence of vitamin or mineral deflcieneies among the cliil 
dren in this country, once again belying a cnmmonly^held opinion. 



Makutrltm and kfrniow 

Malnutrition Impairs the bodys defenses a|ainst disease, Con- 
sequently, infection, omnipresent in underdeveloped regions of the 
world due to poor sanitary conditions, occurs more frequently in mal^ 
nourished chiklren, Just as malnutrition increases susceptibility to 
disease, certain typos of infection, especially gastrointestinal ones 
( including the widespread diarrheal diMase of infancy heighten 
vulnerability and aggravate the severity of malnutrition. 



To tho extent that the poor In the United States live iindcT immtli* 
factory health condition^! and are without mm^ to nudical cure, mal 
niitrition and infection interact here also, 



Tk ecdoiy of nuilmitritiow 

MalnoLirished children are most freqiieiitly ffom familiei that ire 
poor, have many children closely spaced in agSj and do not participate 
fully in piiblic health programs, Thoy arc more likely to come (rem 
une^parent liouiieholdH, PareritH of malnoiirlihed childreii generally 
have low^statiiH, unskilled jobs reflecting their lack of educationi In 
short, malnutrition k usually found where there Is poverty, and many 
aspects of this environnient, including maliuitrltion, alfect tarriln|. 



The Brain, A Special Vulnerability in Infancy? 



The human brain approaches its adult size, weight, and cell aunibir 
by age two. From about the ^second trlnie^ter of prepancy to six montlis 
of age, there is a ■brain growth spurt" when brain cells rapidly multiply 
and grow^ To a lesser extent this period of rapid brain growlii con- 
tinues until 18 to 24 months of age. 

The brain growth spiirl may be described as oceumjii in t^o 
general stagei, The first stage, concurrent in man with die mmi 



tri5i€fteJ:of prep tie nuBibei of MrOnSi: 

totliirdttMt^ 

^li|it tMi sia^^ die supporting calls of tte fle^^^ 
ia j inultiply arf ynclies (dendriS)^^^^^^ fe 
establlsbed JieiiroiiE gm^v to (of m paptic coniiectioni vviilci-^^^^ 
Inipute W\v^ea iieTO^^^^ ' [ ::^ \, ■ . 

The W stageii overlap co»iid^erably, and many iietirani a^i still 
mmltiplyiiig wm after birtk, Of bniediate iiiterest is tint the ^mm 
of d^iiiitic gTOth ad 5 cMr jnainly 

diirifll tile laoind 5itfig& ir& p more importaiit to hiimiaii »^ 

Suporlmpoied oii the bfo Ages of jhe pml spurt ari r^glond 
variaim fli brain dovcbpiiient; lonie sections of flii Iraiii 3ayelog 
earlier tlto otleri, aiid M develop quiokly while otieri ev4]lr^ more 

^ lliMiigbiit itr gr^^^^ ipmrt^ the brain needs adoqiilte iiijtrteiits 
tnorAr to gron?. Bes^ardi fiiiciljip In anim no\^ indicate ffiat iavere 
inabutritbri diiring till pri^^ 
be reotiflad nittrltW^^^^ i 

■ lii: f ats ievere nutriliMi! (bprivation during tho fifit ph^se of : 
thO ; iro^ftli ipiirt lends to a permanent roduction in Moii^l cell 
Mibw. Extreiiiely re§^ 
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: d ihintiiig of edl gra\^th) and diminished in cell number/ A- coin- 
binatloii of prenatal and early postnatal malnutritiori hi a cumulav 
^tively^ greater effect than either alone. In lower anlrnils the iram 
po^li spurt ii a critical period during which mimitftion leads to 
pernianent behiivioral chan^^^ 

Tha unique human brainj however, may not be so nilnerable 

; throughout the growth spurt because! (1) it Isio coniples and com^ 
paratively large that many cells or branches perform sinillar functions, 

, . lugpting that los5 of a few CiUi may not portend bahavioral deficit; 
(2) it may bo prefcreiitially allocated scarce nutrients, thereby sparing 

" the brain ' from developentaUeM (3) the frst stage of 

the:.h|inan growth spurt occurs during the second trimestef of preg- 
nancy, when the developing brain is relatively protected by die niitrlent 

, stores and body processes of the motherr 

■ : Nevertheless, the available evidence shows that the human brain, 
like those of other aiiijnals, is probably more vulnerahkvto nialniitrition 
tlrou|hout the growth spurt than at other tiines. The fetal brain 
is rnost likely 'to be affected in women whose body stores of nutrients 
are reduced due to iv lifetime of undernutrition and aii inadequate 
:. diet during prepancy. The region of the brain that noe:U nutrients 
: : nnpst is that^^^^^^ ir|rowlng most rapidly at that tinne, and is the 
': -rcgioii most affected wfieii the nutrients are miising. Since each region 
- IS inyolved; in certain bram 
rclloT) caused by malmjtTition might produce speeiiic behavioral 

ties.-:;/- ' ■ ^'/.V ■■■.■^ 
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Many itudies have been dona with huinans and animals to toermtae 
if severe malnutrition (prok calofie ot protein deprlvatioii leadiiig 
to gross clinical lymptomi and frequently to hogpitalization) results, 
. in pemanent learning Iiandic^^ number of important cwicluslons 
seen drawn/ 



EKperinients with animals are extrimely useful in elucldatiiig the 
inipact of nialnutrition. Environmental variablei ^Wiich contribiite to 
inabutritionV effect on learning can be held coniicant. Investigators 
can use animals with ihort life ipans instead of having to wait years 
to evaluate the long'-terrn conseqiieiices of malnutrition, as is necesiary 
..innian, 

Studies ^using animali, especially rats, have shown almost withoiit 
exception that severe malnutrition in infancy or prenatally doei lead 
tojpeirniamnti^^ 

and reduced ejsploratory behivior and problem^solving ability, 

V A malnutrition in- 

volves aninials' ^arousal levali. Mainour^ eveni after re- 

habilitatioiij- are more irritable and :^niore nervous* Altered : arousal 
behavior and attention In previously malnouriihed rats may con- 
tribiite to their frequently/ althou obseived poor 
leariiing performancei, . , . . ; : : 
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:;: Sevaral studies have s 
leis well with their mother 
on .an inadequata diet ware 
maladjuited 



: that malnouriihed animals interact 
pears, For example, monkeys raised 
iserlbed as witlidrawn and jocially 



s ; Smere mlmifiiic% in hmmt 

. Animal studies provid leadi to human be havioL How- 

ever, reiear^ :jyiii|s from jnimals cannot be directly exbrapolatd 
for two reiions. Ifritj the mt iram growth spurt takes place almost 
; f^^ rat Is quite vulnerable to nufr^^^^ 

V iniultjlwhw^^ much of their development in 

the comparaHve lecurity of the womb, Furtfiemorej nubfitional de^ 

■ - privation : correipondlng to forty percent reduction in waight ! gain is 
: nnecesiary; bfifo^^^ 

; the rat, Compwab e curtailment of pwtfi in man is r^a^^ seen excepi 
; ; - in case|jof severe m as maraimus or Icwato 

^^^^^ do not grow adequately aft^^^^ 

In spita ; of these : qualifications, ' severe malnutttion in infan^ 
; ; apparently does lignlficintly alter human behavior: The i ;i^ 

■ : human bdiavior m directly telit^d to fte severity of irialnufrition and 
r : ' , its ;duration; diiring tlie brain growth spurt period. One invesdgator;;hi 

suggested jffi^ 

c jadwe r^^^^ 

;■ .:.::':..,':•■/ . ■■■"18 



i during early life,; 



specific behavioral effects of malnutrition: Early research on maU 
nutrition and behavior tended to use general; indices of intelligence, such 
as the intelligence quotient (LQ), when ineasuring behavior after 
infancy. In most of these stiidies, environmental variables ware not 
taken into account in comparing preyiously malnourished children to 
Pthers : Not surprisinglyr therefore, these st^ malnutri-^ 
tion had a potent effect on all aspects of intelligence. 

/ M research in the field has become more accurate and 

discerning, Environniental vaTiables t^at contribute to behavior and 
intelligence have been more correctly measured and accounted for, so 
that malnutritions effects alone coiild be better approximated/ Also^^ 
intelligence measures have been refined so Aat behavioral alterations 
couH be delineated, What has emerged, as animal studies suggested/ is 
a picture of "severe malnutrition exerting speciflc effects on later behavior. 

First, there is a perrnanent effect on motivation, attention span, 
and arousal, Children who were severely malnourished early in life 
seem to have short attention rpans and consistently perform poorly 
on tests of coiicentration ability.-^On- the other hand, long^tenti memory 
does not appear to be impaired by malnutrition. 

AJsOr severely malnourished bab^^^ tend to develop into children 
with inotor insufflciencies. Many show abnormal difflculties manipulat- 
ing objects, owing to a lack of flue motor control 

Finally, children malnoiiiished during infancy probably have some 
as yet undefined retardation in sensory integration. For example, such 
a child learning to read may have diflBculties connecting the^ visual 
inaage of a word with the sound of a Obviously, learning would 
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be considerably retarded by impaired seniory inte^atio^ but the ty^s 
ti|ratioii that may be affectad : are not yet fullf delineated, . : 
As might be expected^ these ^evioud^ 

In school They tend to be marked as problem children by 
their teachers and usuaJly get lower grades. - ^ 

-irsurn; verpevie 
and followed by childhood undernutrition, produces Irrevergible ©fects 

1, in turnjmpair n child s ability to learn. 
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Chronic Und 
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Moderate or chronic undernutrition is more prevalent in the world 
severe malnutrition, and occurs even in the United States, al 
evidenced by poor phyiical growth and anemiaria spite of thig, there 
are fewer, reported studies on undernutrition, and the findings^ are more 
oonfiising.Jirit,jhejfe 

fore harder to measure. Second and equally important, moderate or 
chronic malnutrition must be viewed in the context ol the malnourlslied 
child's viocia! and familial environment^ many part^ 
behavioral development ThuSj studies have been difficult to desip . 
and execute and even harder to interpret 

Despite these problemSj a number of studies in Mexfco^ India;... 
I, and the'Caribbear have shown that clronically undernouriihiBd^ 
ren tend to lag behind their well-nourished, counterparts in: be- ■ 
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havioral development, retardation probably lasts at leait until 
'adolescence. Tha primary deficits appear to involve tnotor-integrativi 
•perfonnance, reading ability, concentration, and motivation. Even 
within the same family, those children who were more poorly nourished 
did less well on khavioril tests and in school than did their better 
nourished brothers and Mm. 

Neverthete^ not all of the behavioral effects can be attributed 
to malnutrition, Socioeconomic factors contribute^ i^ to par- 
formance as seen when physically comparable children from different 
social strata were pompared 

The best way to determine an individuars nutrltioiial stattis is 
to measure what b aats over timej and recent studies have iinjertaken 
this longitudinal approacL Cenerallyj one pup of participants is 
nutritionally supptoented vvhile another group f same environ- 
ment is not. All ptieipant$ in these pro|ects receive previously unavail^ 
able compreheniive nnedicd 

The largest and most thorough of these studies is preiently being- 



conducted in rural Guatemala. The infants^ both supplemented and : 
unsupplementedj m lm$ followed throughout childhood^ and 
measured frequently on niitritionalj physical growth ■ and intallectual : 
parameters. Socioeconomic variables and family interactioni are being 
recorded as well 

■ f Nutritional lupplementation^^^.h increased birth weight, which 
teiids to be low in theae pQpdato^ 
grown better. By (he age of three years, th 



in' behavioral test scores between the supplementad and unsupple^ 
mented- children. The improvenianti involve motor and manipulative 
skills rather than cognitive ability per se. , 

Other intervention stiidles have sbwn that.iiutritiQnal iupple« 

mutation; starting in pregnan continuing into early childhood' 
tatei liiore ph much more of 

their parenti- time and attention. Conversely, undernourish 
are less active and do not partic|atc fully in the surrounding environ^ 
ment. The behavioral developnieiit ;ofctheie latter children is 
norniaL 



Iron Deficiency and Learning 

Iron dejciency, the moit |i:evalenl nutritional problem in the 
ed States, is deW as the depM^^ 
It can be meaiured in various wp^ tJsually a iignificant and prolonged 
Welt in iron intake will cauae awla ^vhlch ii defined as the condi- 
tion in which either the hemogW^ concentration or tte volu^^^^ 
packed red blood cells (henrtatocrit) 3r^^^I^^^^^^ 
are iron MciMit: without 

anemia constitutes the most frepnt evidence of iron deficit,, most of;: 
the puhlishad studies have used iir^ 

% Like other forms of malnuWte^^^^^ severe the anemia, the ■ 
greater its effect on behavior. Only very severe anamia^^a^ to have ' 



any measurable impact on adult gerforniaiico' Mild aneinia, on the oAer , 
Hand, ^Ignifently inllu'eiiccs" bte in young cbMren. This is ' 
probably im to the combiiiecl impact of anemia and tapid growth.. 
However, no clnta as yet siig|€st that periiianent neiirolO|ical damage ; 
results from anemia cither (luring prepancy or early cWl^hood.^^ 

Childhood aiiamia does -not » 
intelligence, n meamred by I.Q^ teats. Rather, seized bahaviors : 
appear lo be affected/ Attentlveness and persistenc^^^ ; 
anemic children^ while irritahility i§ increased. Chronic lindernutrition 
in conjunction with mmm pfobably lias a more deleterious elFect on . 
beliavior Iban aneinia alono, 

Unlike severe mabuitrition, a history of anemia, either in gestation . 
or early infaney, does not impair cmnt performance* The presence 
of iron deficit at the time o[ testing is the significant vaTiable. 

The impact of iron deficiency on behaWor pro^^^^ Is not rekted 
to the anemlA which jo often acconipames it. Iron^^^i^^^^ 
will quicWy relieve adverse beh&vioral consequencesrTbe physiological ; 
basis behind the efrects of imii depletion are, at tbl^ polrif imknownj^ ^ ^ 
although some have speciilated that enzyM^ 
activity m setisiiive to iron tevelii in the body. ^ ^ 

Whatever the physiological cxphinntion, if a child withdraws from • 
his enviromnent as a result of iron deflciency, he faib to learn. By .T^- 
missing one step; in the learning processr hcns ^ess eqnip^ 
the next Pmbnged iron deficiency lib clironlc iindernntritioiv could ■ ^ 
irreparably impair intellectual developnu'nt, even if neurological J 
structiiTcs remained esscntidly intact, •: , . fv;?- /■ 



:Hunger'ancl Learitini 



: : ■ Up to^^^^^^ American ichool children ardve at Aol 

. -. without eating breakfaiit; many others do not have lunch. Often iiick 

childrin are hungry. 
■ • Hunger and malnutrition are not identical Whereai inabiitrttloii 
^ consistsrof .^peciEc physlo^^ symptoms omd by proloiigad lack 

of food, hunger is a pliydological and piychological state reiiiW^^ 
. when immediate food needr are not mat;sHunger can be itllsved 

quickly by foodj but recovery from nialmitrition requlrer e,^t€ri(led 

rehabilitation. 

Hunger is nearly impossible to quantify. Consequently, dcsjite the 
: numerous studies based on school breakfast^ snackj or luncli pJOjM 

( food intervention to relieve hunger ) , many of the questloal about 

hunger^Sf effects on behavior and growtli reniain manured. 

varying results of school food programs in term^ of improved p^vtli ^ 
; v a^^d nutritional status undoubtedly^^ varying degree Df rntler- 

nutrition among the children in the prograins. Attempts to meaiiiie 
: behavioral changes resulting f^^^^^ 

: poorl)^ controlledi and many cM both lanfe : 

nourished onrf hungry, futher obscuring reiieaTch results. 

Nevertheless^ the consenms of the studies ii that huiiger afctr 
c behavlorr It increases a child s nervousne^V hi 
I - jn a learning situation. Thus, jlthough hangar Iprobably ; liar nd^^^ 
; direct effects on learning, nor permanent effects on behaviof) it piaii= 
; ;tially disrupts the .learning process. A bun|ry ; child's ; disiatcMst mi : 
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Inability to concentrate tend to Isolate hinij and when others reipond 
negatively to hiH hehavlorj his isolation is heightened, creating a vicioui 
circle, The child fails to learn for social and psychological rather than 
hioioeical reason!;. 



The Cycle of Malnutrition 

As i^ apparent from the previoui m^m^ malnutrition and environ- 
ment are intimately intertwined, This interaction often creates a cycle 
wherein poor environment leads to malnutrition, which In turn ihapes 
behavior to perpetuate poverty^ intellectual disability, and malnutrition, 

Women who have been undernourished throughout life differ from 
welkourished mothers in at least three aigniflcant ways. Firitj they 
tend to give birth to babies who are undernouriihed and underweight 
Secondlyj if they are undernourished during pregnancyj the quantity 
of their breast milk and the duration of breait-'M^^ are reduced, 
even though the quality of the milk is probably unaffectei Finally, 
the undernourished mother plays less with her new child since she 
is considerably less active than norm^^ 

From birth until weaning the Infant receivei most of his nourish- 
ment and environmental stimulation from his mother* The breasted 
child is probably fairly welWed throughout early of his 

bw nutritional needs, But, by six mpntbs of age (or even earlier if the 
mother is very malnourished) the amount of maternal milk begins to 
limit growth. 
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the infant's neeck begin to sufpay the undernourished mother i 
ability to fulfill them, the infant tends to become \m active, conserving 
hiii food energy, The energy needs for physical growth take precedence 
over energy for activity and play, 

Not surprisingly/ at about six months of i^ge, the undernourlHhed 
infant becomes visibly distinguishable from normal infants. According 
ta a lunritudinal study duiie in rurui Mexico, this infant sleeps more 
and. plays and explores iiL cmtament coii^iuirabiy less, The less 
active malnourished young child elicits less stimulation and attention 
from parents, siblings, and later from his peers, The mother leaves him 
in the cradle for longer periods of time, The net effect Is that the 
malnourished infant tends to develop into a passive, apathetic child, 

Furthermore, an infant undernourished before weaning li apt to 
become more malnourished, This is due to his lack of activity and 
demands on the mother. In addition, his sucking behavior may be both 
less effective and less frequent, Thus, this baby probably receives 
less milk because he is already undernourished. 

At weaning the infant more fully enters the outside world, During 
the post'weaning period, the malnourished child's developmental deficits 
may be multiplied, The normally active infant plays more and more with 
his parents and brothers and sisters at this stage, Weltnourished 
children are spoken to more frequently, praised and rewarded more 
often, The undernourished infant, on the other hand, does not advance 
in developmenta! level, probably because he is timid, passive, explorei 
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little, and demands little, This child has become accustomad to meagef 
food suppliei and has aiiumed a conservative mode of living consiitent 
with available energy, He cannot develop satisfactorily because develop- 
ment requires physical activity which he cannot, over the long run, 
afford. 

ThuSj a picture has emerged of a chronically undernourished child 
devebpmentally disadvantaged in many ways. What happens when 
this child interacts with peers and goua suliuol; 

By the time a child enters school, he has developed a self-concept 
based on how parents and others respond to him, Up until this times 
the malnourished child has probably had great difficulty concentrating 
and was spoken to and praised infrequently, He most likely thinks of 
himself as less able^ a picture which will be confirmed when he fries 
to concentrate on learning tasks in school Activity is harder for him^ 
and attention is often interrupted by concern for food. What results 
is a losti diicouraged child whose future prospects in school are gloomy 
at best 

Early malnutrition then has come full circle, helping to create a 
child with learning dilcultiei. It is important to understand that a 
continuum exists extending from one end where prolonged severe 
malnutrition cauies an infant to be very pasiive throughout early hfe 
to the other end where a transitory epldsode of hunger may Induce an 
infant to be active for a while. Obviously^ the longer and more 
profound the passivity, the greater the effect on overall intellectual 
development, 

30'" ■ 




Is Rehabilitation Possible? 



How much can children who were severely malnouriihed in 
infancy be rehabilitated behaviorally? Two recent reporte have shed 
Hght on this question. 

One intriguing study invoh^ed babies with cystic fibrosis, a disease 
which leads to a faikrre of Intestinal absorption/ These babies were 
well fed by their middle dass famihes, but they failed to grow due to 
malabiiorption. They were therefore judgd to be severely mahiourished. 
After treatment they grew normally. Follow-up tests on them showed 
behavioral retardation through the first five years of life. After to 
the retardation gradually disappeared presumably because the children 
were raised In a favorable social environment. ■ 

In another study Korean children known to have had severe mak 
nutrition early in life were adopted by femilies in the United States. 
By age seven, the children were normal in intellectual performance by 
American standards, Other Korean children who had never been mal^ 
nourished and were also adopted by American families were similarly 
tested. They were above normal in Intelligence. These observations 
suggest that the malnourished children, even though they were not 

retarded in later life, were never able to achieve their full intellectual 
potential 

: What_about rehabilitating the chronically undernourished child? 
A study of preschool children in urban aolombia revealed that nutri- 



Monil mpplementation alone starting at agi three had almost no eiect 
on piydiological teit mm. When educational itlmulation and addt 
tional food were combined, however, both malnourished and normal 
children from poverty areai improved their performances markedly on 
various behavioral indices. Even m, the poor children remained below 
upper clais children in Intellectual performance, emphaiizing again 
the importance of the environment 

Also, an inveatlgation of Mexican children showed that up to age 
seven, intellectual teit scores correiponded above all to previous nutri- 
ture (determined by physical growth). By age 11 to 1| ' however 
performance was more a function of socioeconomic status and regularity 
of school attendance than it was of nutritional history. 

These studies suggest that physical rehabilitiHon from malnutri- 
tion is not enough. Improved health care, nutrltio^nat supplementation, 
and enrichment of the child i social and cognitive environriient must 
be combined. Comprehensive interventions will help most malnourished 
children, except the most severely malnourished, to achieve close to 
normal intellectual performance for their cultira 

How much more could these children learn and achieve, however, 
if they had never been malnourished? Are rnalnourlshed children pre- 
vented from reaching their innate intellectual potential even though 
they may reach normal levels, as was suggested by the studies on 
adopted Korean children? A comprehensive answer to this question 
lies in the realm of future research. 




Conclusion 



Prolonged severe malnutrition during geitation or early infancy 
Nvhen the brain Is rapidly growing can lead to permanent behavioral 
handicaps Juch severe malnutrition in quite infrequent in the United 
States. 

The effecti of moderate or chronic malnutrition are not as clearly 
understood. Man lives in a complex environment where nutrition, 
health, family^ and social factors interact to shape behavioral develops 
m_ent Adverse behavioral consequences of chronic undernutrition seem 
to He in the areas of attentiveness, curiosity, activity, and social respon- 
siveness rather than in learning Itself 

Furthermore^ the consequences of iron deficiency^ the most com- 
mon United States nutritional problem, are likely to be in these same' 
areas. Iron deficiency probably has no permanent effects on brain 
structure and function. Even so, the temporary changes in behavior 
itindnces interfere with learning. 

The incidence of hunger among children is nearly impossible to 
measure. A himgry child is listless, nervous, and disruptive, Conse- 
quently, even though it does not permanently affect the brain, hunger 
probably adversely affects learning. 

Although all the research has not yet been completed on mat 
nutrition and learning, corrective policies should be started 
must include insuring preventive health care beginning with the preg- 
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nant mother and ^tending through childhood, assiiring nutritionally 
adequate food supplies over the same period, and providing suitable 
social stimulation and education for children. It must also be recognized 
that nutrition, hBalth, and family planning programs are necessarily 
closely interrelated- Familv and community resources must he mobilized, 
and targeted national health policies are needed, 
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